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Abstract of RU2103418 

FIELD: metal coatings. SUBSTANCE: method includes treating metallic, in particular, steel sheet by 
passing current when immersed in electrolyte containing (in g/l): tin in the form of bivalent ions, 20-37; 
sulfamic acid (total), 100-140; proxamine-385, 0.5-2.5, and water, the balance. Temperature of 
electrolyte is maintained within the range 20 to 70 C at current density 20-70 A/dm. EFFECT: 
increased quality of sheet metal due to better evenness of coating and simultaneously reduced edge 



effect. 1 tbla 
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(54)010005 3ilEKTPOJlHTMHECKOrO /iy)KEHUH HCECTM 



(57) Pe4»paT: 

kbo6peTeHvie OTHOCMTCH k 

3/ierrpannTnMecKOMy HaHeceHMio noKpbiTH^. b 

HaCTHOCTM K fiy>K6HHK), W MOXeT 6blTb 

ncnoribSOBaHo npH nponaBOACTBe 6enofl wee™. 
npeAno)KeH cnoco© aneKTpojiMTMMecicoro 
nyjKeMMP mcbcth, BKniwaioiuMfl o6pa6oTicy 

M6TaiU1MMeCKOA. B M3CTHOCTM CTa/lbHOA nO/IOCbJ. 

nyreM nponycxaHMR oneinpMMecxoro tokb npvi 
norpyMceHMM ee b 3/ieKTpannT. coAep*camna (b 



r/n): ojiobo b bhab AByxaaneHTHbix mohob 20 - 
37, cynbtpaMMHOByio xucnory (o6my»o) 100 - 
140, npoxcaMHH 385 0.5 - 2,5. sofla 
ocraribHOe, npw stom TeiunepaTypy anetcTpanirra 
noAQepxMBaKDT b npeflenax 20 - 70°C npw 

n/lOTHOCTM TOKa 20 - 70 A/AM 2 . TeXHM4eCKMM 

peayrtbTaTOM M3o6peTeHn« HBJifleTCfl 

nOBbJUJBHMe KaMBCTBa WeCTM 33 CS6T BblCOKOfl 
paBHOMSpHOCTM flOKpbiTMR C QAHOBpeMeHHbJM 

yMeHbiueHMeM KpaeBoro ocp<peKva. 1 Ta6/i. 



00 

O 



wsjesnnrirv *ri i 




09) RU ,11) 



(51) Int. CI. 6 



2 103 418 

C 25 D 3/32 



(13) 



C1 



RUSSIAN AGENCY 
FOR PATENTS AND TRADEMARKS 



< 12 > ABSTRACT OF INVENTION 



(21), (22) Application: 97101514/02, 28.01.1997 
(46) Date of publication: 27.01.1998 



(7l{ Applicant: 

Aktsionernoe obshchestvo otkrytogo tipa 
"Magnitogorsk^ metallurgicheskij kombinaf 

(72) Inventor: Nosov S.K., 

Kushnarev A.V.. Karpov A.A., ChemjakhovsKaja 
I.A., CherkasskJj R.I.. Vinogradov V P., Paramonov 
V.A., Guljaeva G.S. 

(73) Proprietor: 

Aktsionernoe obshchestvo otkrytogo tipa 
•Magnitogorskij metallurgicheskij kombinaf 



(54) METHOD OF ELECTROLYTICALLY TINNING SHEET METAL 



(57) Abstract: 

FIELD: metal coatings. SUBSTANCE: 

method includes treating metallic. in 
particular, steel sheet by passing current 

when immersed in electrolyte containing (in 

g/l): tin in the form of bivalent ions, 

20-37; sulfamic acid (total). 100-140; 



proxamine-385. 0.5-2.5, and water, the 
balance. Temperature of electrolyte is 
maintained within the range 20 to 70 C at 
current density 20-70 A/dm. EFFECT: 
increased quality of sheet metal due to 
better evenness of coating and 
simultaneously reduced edge effect. 1 tbl 
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H306peT6HMe OTHOCMTCfl K 

onexrrportHTMMeacoMy hshgcghmk) noKpbfTMM. s 
MacTHOcTM nyxeHMJO. h MoaceT 6uTb 
wcnorib3oaaHO npw npoH3Boacree 6enoM xcecTM. 

HieecTeH cnoco© sneKTporiMTMMecKoro 
nyjKBHMH xcecTM nyTeM norpytteHMH ee b 
3jieiaponMT (aeT. ce. 1478094, C 25 D 3/32) 
cneaywmero cocTasa. r/n: 

CepHOKvicnoe onoao - 45 - 65 
CynbCpaMMHoaas KMcnoTa - 60 - 110 
CynbcpocannuvuioBafl KMcnoTa - 0,3 - 0.5 
Cy/ibCpaT nonMaiiKvtneHrnMKQnn - 2 - 3. 
HeflOCTaTPcvi aaHHoro cnoco6a aawiMxattTCft 
b tom. hto npvi McnonbsoBa hmm anexTporiMTa 
yicaoaHHoro cocraBa HaGiDooaeTcn 
HepaBHOMepHOCTb o/iobshhoto noKpuTMH c 
HannMneM KpaeBoro xpcpeiaa (yTonmeHne 
KpOMOK nonocbt) h y3KMfl MHTepBan 
npMM6HR6Mbix TeMnepaTyp. 

H3BecreH raxxe cncco© HaweceHMfl 
rartbeaHMMeacoro noKpbiTun Ha MeTanxiMMecicyto 
no/iocy (Bmtkwh AH., TanKMH fl.fi.. BepnuH 
B.H. OcHOBbt TeopMn w rexHonoruM 
npovwBQflcTBa oenoa acecTM- M.: MeTannypTMH. 
1978. c. 101. 109. 267 - 274). nyTeM 
norpyrceHUH ee b sneKTponMT nyxeHMS 
cneflywinero cocTaBa, r/n: 

CepHOKMcnoe onoso (no MeTannnMecKOMy) - 
25-40 

OeHoncynwpoHOBaw KMcncrra - 50 - 70 
flHrMApooKCMAM0MHHncynb(pOH - 4 - 6 
Apecxan - 0.1 - 1,0. 

npn ocymecTBneHMn AaHHoro cnocooa 
/iy)K6HMfl JKeCTH Hao/iwAaeTCR 
HepaBHOMepHOCTb noKpwTufl aa chgt BWCOKOfO 
Kpaesoro acpcpexra (yroni^eHne kpomok), 
oTHOCHTesibHO yatcue nHTepsanbi npHMeHneMbix 
nnoTHOCTM Toxa m TeMnepaTypbi. 

Han6o.nee 6nu3KMM k 3ananneMOMy 06 "berry 
RB/ineTcn cnoco6 aneinporMTMHeCKoro nyjKeHuw 
>»cecTM, BiODOMaioiuMft aneKTpoxMMHMecKyio 
oOpaooTKy MeTannwMecKofl nonocu npn 
nponycicaHMM nepes Hee aneiapuMecicoro TOKa b 
snetrrpoxiMTe, coAepacameM r/n: cepHOKMcnoe 
onoso 45 - 65, cynwpaMHHOBykO KMcnoTy 60 - 
110. cynbCpocankii^RnoByHD KHcnoTy 0,3 - 0,5 u 2 

3 cy/ibtfcaTa nonnanKvuieHmviKOJin 
cepHOKMcnyio conb aaoTcoAepacamero 
6noKCononviMepa okmcm nponwieHa m okmcm 
3TnneHa. npn t = 40 °C m wiothoctm TOKa 15 - 
60 A/am 2 (RU. naTeHT 16780946. C 25 D 3/32. 
1994). 

HeoocraTKOM AaHHoro cnocooa flanfleTCfl 
BbtcoKan HepaBHOMepHOCTb noKpuTMH. HanwMMe 
yToniMeHHbJX kpomok. KpoMe toto. npn BbicOKMx 
TeMneparype ajietcrporiHTa n KaTOAHOM 
nnoTHOCTM Tona HaGniQAaeTCfl nonaneHMe 
Aecpeirra "MaTOSOCTb". 

TexHHMecKan zawna, Ha peweHne kotopom 
nanpaaneHO M3o6peTeHne, - noabiujeHne 
KanecTBa xec™ h BbicoKan paBHOMepHocTb 

nOKpbJTUR C OAH0BpeM6HHblM yM6HbtlieHH6M 

KpaeBoro acpcpeicra, Koropbtfl 3aKn>OMaeTcn B 
tom, hto Ha xpoMKax nanocbJ noicpbiTue B 
npouecce nyaceHH* nonynaeTCH oonee ToncToe 

M. KpOMe TOrO, Ha KpOMKBX rtpOKCXOAMT 

o6pa30B3Hne onoBRHHoro nopoiuKa. KOTOpbiH 
yicaabtaaeT Ha nepepacxoA o/ioBa m nonaneHMe 
fle<petcra *HaAaB a hs nonoce. 

Ann peiueHMfl stom 3aAaMn npeAnaraeTcn 
cnoco6 aneicrponMTHMecKoro ny*eHna McecTH. 
BKniOMatoiuMA HaHeceHMe na MeTannHHecKyio 
nonocy noKpwTMH us sjietaponHra. 
coAepxaiuero onoso b bmab AByxaaneHTHbix 
cynbcpaMMHOByio KMcnoTy m 
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asoTCOAepxaiuMA GnoKcononvtMep okmcm 
aTunena w okmcm nponvtneHa. npM nponycKaHMM 
Mepe3 nonocy anerrpHMeacoro TOKa npn 
nnoTHOCTM 20 - 70 A/am 2 npn cneAyiomeM 

COOTHOtUeHMM KOMnOHeHTOB. VllW 

Onoso b bmab AByxBaneHTHbix mohob - 20 - 

37 

CynwfcaMvtHOBaa KMcnoTa (0604a p) - 100 - 

140 

HpoKcaMMH 385 - 0.5 - 2.5 
Boas - OcTaxtbHoe. 

npHseM HaHeceHMe noKpbiTMA 
ocymecTBnflK)T npM 20 - 70 °C a b KanecTBe 
a30TcoAepxaiAero 6/iOKCononnMepa okmcm 
STMneHa m okmcm nponnneHa ncnojib3yo 
npOKcaMMH 385. 

Kofi HH6CTB8H HOB COAepxaHMe MHrpeflMeHTOB 

3/ieKTpo/iMTa nonyMeno 3KcnepHM6HTanbHbiM 
nyreM. 

CyiAHOCTb HaMAeHHoro TexHMMecxoro 
petueHHR 3aicnKHaeTcn b cneAyuuteM. npn . 
HcnonbdoaaHMH anetrrponnTa npeAnoxceHHoro' 
cocraBa 6bino o6Hapy>KeHO, mto oh oonaAaeT 
HaMnyMUjeA no cpaBHeHMio c M3aecTHOM 
pacceMaaM3U4eM cnoco6HOCTbK). koto pa a 

npMBQAHT K paBHOMepHOMy nOKpblTMK> no BC6M 

LUnpMHe nonocbi m otcvtctbmjo ocaJKABHMn 
o/ioea Ha KpOMKax craribHoA nonocw. npn 3tom. 
3awaneHHbie MHTepBanbi TeMneparyp 
3/ieKTpo/iHTa m nnoTHOCTM Toxa Taxxe bxiwhiot 

H3 paBHOMepHOCTb nOKphTTMR M KawecTBO McecTH. 

B bicoKMe aACopCuMOH Hue ceoMCTBa 
npOKcaMHHa 385 ( aaoTCQAepKaujHft 

6/10KCOno^MM6p OKMCM dTM/IBHa M OKMCM 

nponwneHa. TY-6-3 6-00203335-95-94 ot 
01.06.95. ) ooecneMMBaiOT coxpaHeHne 
HHrM6MpoBaHkifi noBepxHOCTH Aaace npM 
TeMnepaTypax 60 - 80°C, hto ooecneMMBaeT 
nonyMeHMe b neperpeTOM aneKTponMTe 

KaHeCTBeHHblX OnOBRHHblX noxpbiTMM. 
OrpaHHMBHHe aepxHero npeAena TeMneparypbi 

70 °C CBR3aHO He C AB^CTBMeM AOOaBKM. a c 

noflaneHMeM onacHOCTM pasnotfeHMP 

CynbCpaMUHOBO^ KMCnOTbl. 

B Ta6nMue npMBeAeHbi ash Hue 

3KCnepMM6HTOB HO BblOOpy OnTMM3J"lbHbiX 
3HaH6HMA KOnMMeCTBeHHOrO cocTaBa 

3/ieKTpoxiMTa ny>KeHM« m no Bbioopy 
onTHMa/ibHbix 3HaM6HMM TeMnepaTypbi 
anetapojiMTa m nnoTHOcrrn tokb Ha nanoce 

PaBHOMepnocTb noKpbiTMA npeACTaaneHa a 

BMAB CpeAHeXBaApaTMHeCKOro OTKnOHOHMR S ,0, 

KOTopan onpeAenneTcn no cpopMyne: 



CO 

o 



s 



n - 1 * 



tab 8j - Tonu^kiHa noKpwTMfl b AaHHOft tohko, 
r/M 2 ; 

8^ - cpeAHeapMcfcMeTMMeacaH TontAMHa 

noKpuTMSi. r/M 2 ; 

n - KOJiMMecTBO onpeAeneHMM no ujwpMHe 
nonocbi. 

npHMepu KOHKpeTHoro ocymecTBneHMfl 
cnooooa 

npMMep 1 (onbiT 1 ) 

CTanb MapKM 08nc 

cocTaB anexTpoxiMTa cneAytou4nfl. r/n: 

Onoao b BMAe AByxeaneMTHbix mohob • 20 

Cynb4>aMMHoaafl kmchotb (ofiiAap) - 100 

rtpOKCSMMH 385 - 0.5 

Bqab - OcranbHoe 



BNSOOCID: <RU 2103418C1 I > 



ciEST AVAILABLE COPY 



7} 
C 

to 



TeMneparypa 3ne*Tpon*Ta ?0°C. 
nnoTMocTb To*a 20 A/nw' 

CTanbHVK) nonocv Ana KaHeceMnw 
onoBRHHoro noicpbiTHA norpyxcatoT b Banny c 

3JieJCrpO/1MTOM KOTOpWM rOTOflPT p3CTBOp6HM6M 

a Bpfle pacseTHoro KonuneciBa MwrpenweHTOB 
npMBeaeMHbix Bbtuje 

OnoBPHHoe noxpbtTMe waHocvmn Ha acecTb 
MapxM 08 nc OnnaB^eMne noxpwTMfl 
ocymeCTanRnM KOHTarrHwu cnocoo nyTeM 
nponycicaHMfl anexTpviMecxoro TOKa Mepe3 
MeTannweacyK) nonocy PaBMOMepwocTb 
noKpwTMn b onbiTe 1 na xpoMxax nonocbi 
ccxrraBMna = 0.04. no ujMpMHe nonocbi - 
s » = 0.095. 3to roaopwT o npaxTMMecxoM 
OTcyTCTBMM xpaeeoro Dcjxpena fle<fceia 
"MaToeocTb" OTcyTCTByeT nosepxMocTb 
anexTponyxceHOH jkbctm Sneers ma a 

flpuMep 2 (onbir 2) 

MapKa crariM tb *e 

CocTaB oneKTpo/iHTa cneAytou4Mtf. r/n 

0/1080 8 suae AByxBaneHTHbix momob - 30 

Cynw|)aMMHOBaR kmcjiotb (oomaa) - 120 

npoKcaMMH 385 - 1.5 

BoAa - OcrranbHoe 

TeMnepaTypa onexTponMTa 50 °C. 
nrtOTHocTb TOKa 50 A/am 2 . 

PaBHOMepHocTb noKpbiTMA b onbiTe 2 Ha 
KpOMKax cocTaBuna S m = 0.045. no ujMpMHe 
nonocbi - 0.098. 3to roaopMT o npaxTMMeacoM 
OTcyTCTBMM KpaeBoro 300eiaa. 

fletfceirr "MaTOBOCTb" OTcyTCTByeT. 
no8epXHOCTb anexTponyKeHOM rcecrM 
6necTmnaB. 

(IpMMep 3 (ontJT 3) 

Mapxa cram* Ta xce. 

CocTaB 3/ieKTponnTa cneAywiuMtf, r/n: 

OnOBO B BMAB AByXBaneHTHblX mohob - 37 

CynupaMMHOBafl KwcnoTa (0614a a) - 140 
ripoKcaMMH 385 - 2.5 
Boab - OcTanbHoe 

TeMneparypa aneiaponviTa 70 °C. 
nnoTHOCTb TOKa 70 A/am 2 . 

PaBHOMepHocTb noKpwTnq a onbiTe 3 Ha 
KpOMKax cocTaBuna = 0.05. no umpMHe - 0.1. 

3T0 rOBOpMT O npaKTMMeCKOM OTcyTCTBMM 

Kpaesoro ocpcpeKTa 

flecpexT M MaToaocTb M OTcyTCTByeT, 
noBepxHocTb anexTponytteHofi xcecTM 
GnecTsm^an. 

npnMep4 (onbiT4) 

Mapxa crajiM Ta xce. 

CocTaB aneKTponuTa cneAytoinMM, r/n: 

Onoeo b BMAe AByxBaneHTHbix mohob - 15 

CynbcfiaMMHOBafl xvicnoTa (o6maq) - 60 - 
npoKcaMMH 385 

0.3 



10°C. 
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Boab - OcrranbHoe 

TeMneparypa anexTponviTa 
nnoTHOCTb Toica 15 A/am 2 . 

PaBHOMepHocTb noKpbfTM« a onbiTe 4 na 
KpOMKax cocTaawna S„ = 0.2. no ujMpMHe 
nonocbi - 0.45. 

3to roaopMT o nariMMMM KpaeBoro 300exTa. 
fleo>exT "MaToeocTb" npHCyTcrayeT. 
noBepxHocTb anexrponyxceHOM xcbctm MaToaan. 

npMMep 5 (onuT 5) 

Mapxa cranM Ta me. 

CocTaB aneKTponviTa cneflywmMfl. r/n: 

Onoeo b BMAe AByxBaneHTHbix hohob - 40 

Cynb0aMMHoaan xncnoTa (o6iuan) - 150 

ripoKcaMMH 385 - 3.0 

BoAa - OcranbHoe 

TeMnepaTypa aneKTponMTa 80°C, 
nnoTHOCTb TOKa 75 A/am 2 . 

PaBHOMepHOCTb nOKpbJTMP H3 KpOMKax 

♦ nonocbi cocraanna 0.4. no iumpmho - nonocbi 

"0.7. 

3 to roBopMT o HariMMMM KpaeBoro acpcpetcra. 

fleO>eKT "MaTOBOCTb" npMCy TCTBy 6T , 

noaepxHocTb CTexTponyxceHOH x<ecTM MaTOBan. 

TaKMM o6pa30M, no cpaaHeHMto c 
npoTOTMnoM npeAnaraeMbifl cnoco6 noaBonpeT 
secTM npoi^ecc nyxceHMfl jkbctm c HaHMenbiuMMH 

33Tp3TaMM OJlOBa npM OAHOBpeMeHHOM 

ynymueHMM KanecTBa m OTcyTCTBMM Kpaesoro 
3©>4»KTa. KpoMe Toro. cneAyeT OTMeTMTb, mto 
oneKTponyjKeHan xcecrb no npeAnoxeHHOMy 
cnoco6y oonaAaeT ynymueHHOfl KOppoaMOHHoa 
CToAKOCTbio m npoMuntneHHoe ee nonyneHMe 
nanneTcn axonorMnecKM oeaonacHbiM. Tax icax a 
KOMnoHeH Tax anexTponHTa oTcyTCTByioT 
cpeHoncocTaanPHaiAMe npomyKTbi. KOTopwe 
npMcyrcTBytoT a MaeecTHbix (onMcaHHbiX Bwiue) 
aneKTponMTax. 

0>opMyna H3o6peTeHH$i: 

Cnoco© aneKTponMTMHecKoro nyxceHMn 
McecrM. aiaiioMatou^Mfl naHeceHMe Ha 
MeTannnsecKy»o nonocy noKpbiTMn ms 
aneKTponMTa. coAepxcamero onoeo a bmab 
AByxBaneHTHbix mohob. cynb^aMMHoayto 
KMcnory m aaoTcoAepxcaiMnfl CnoKcononMMep 
okmcm 3TM/ieHa m okmcm nponuneHa. npM 
nponycKaHMM Mepe3 nonocy aneinptmecKoro 
roxa. omMMatou^MMCfl tbm, mto HaHeceHMe 
noKpbiTMn ocyiAecTBJifltoT npM TeMnepaType 20 
70 °C id nnoTHOCTM Toxa 20 70 A/am 2 M3 
anexTponHTa. coAepxaiAero b KanecTBe 
a30TcoAep«aa\ero 6noKcononHMepa okmcm 
□TMneHa m okmcm nponnnena - FlpoKcaMMH 385. 
npM cneAywineM cooTHoiueHMM KOMnoHeHTOB. 
r/n: 

OnoBO b BMAe AByxBaneHTHbix mohob 20 37 
Cynb0aMMHoeafl KMcnora (06 14a n) 100 140 
ripoKcaMMH 385 0.5 2.5C 
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